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=44 30 mmol/L, & {1k 44 338 mmol/L , %% B 115
mmol/L,EDTA 10 mmol/L,pH 7.0)E ¥k, 2 )5
7. RIVIRCH b B9 T T 0 O b R e R o
4 1] 5 1) (2. 5% % 1% ) 7E 4 C[E € 15 min, &
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PIRR 5 € 48 A5 R A JE T R AFAE B E 22 7 (P <
0.05). 48 h 2 J5,0.9 Fl 1.1 mg/L ¥ & 41 &

IR A ERAE TS o

x1 SHUBRMNAMEREFEN LC,E

Tab.1 LC,, value of niclosamide from two shell colours of P. canaliculata

i} 1] /h LT A %L LCsy/ LCy, (95% A5 X [ ) /(mg/L)
time linear equation correlation coefficient (mg/L) confidence interval
Ly o3 24 y=1.9059x+5.218 6 R*=0.976 1 0.77 0.59 ~0.99
the black-shell snails 48 y=10.454x +8.495 7 R* =1 0.46 0.43 ~0.499
A A IR 24 y=2.749 3x +5.437 2 R*=0.9375 0.69 0.57 ~0.83
the yellow-shell snails 48 y=9.892 9x+8.408 8 R =1 0.45 0.42 ~0.49

—+—0 mg/L —=—0.5 mg/[—— 0.7 mg/L
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(a) BIEAR AR, (b) 5840 A 1R
Fig.1 Effect of niclosamide on the mortality from
two shell colours of P. canaliculata

(a) the black-shell snails, (b) the yellow-shell snails
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P 7 £ A A7 1200 240 e AKP, ACP, POX |
PAS SBB il NRD [l {4 ¥ 3= 570 A3 75 46 i S5t , i
AKP POX K PAS ity WL 40 Mg #% & 4% , % W1 40 g #01
WORL MR & R A (R 2) .

AR oPE B B B P 5 @ AR A7 IR i 46
AKP [HPES 20 @ (EIR-1 ~6) , 32 W 40 i 200 it o
IR (B R-1, o), UKL 20 i 19 240 Jo o
WURLY) S IR AL (-2 ~ 6, <71 ) 5 3 (I
TIURL ) J5 o0 A1 A7 A8 22 5%, KR B3 27 (B R-1
3, ), B AR URL W 5 R T (-2,
) AT AEBE S A0 B TR T SR 2B Y R

(B4, 7R ) S R 20 28 4% 52 40 it (1A
JiR-2 13, <y ) 5 9 b 5T €4 AR A5 IR 1l 4 i AKP
FHAE LA ER 5 22 R (P <0.01) (& 2), /%
SR A WR T I 40 B S P (BT ~4)
B/ HOE €8 B0IR B I 4 L (R4, <R ) | i B
T A A7 WR AL 43 1 40 e 5 BH 4 (B RR-6 , =R [
P, — PRI ) o

B Pk B R WA ol 5 0 4 7 R I 40 i 1)
ACP [HME 200 (T -89 ) 5325 B 40 At 1) 40 At 5
RL (BT RR-8 .9, =R ), THURL4H i Y 200 it Joic 5k
Yrieras o, 2k FHPE (B AR-8 .9, 7R ) s Bl 72
045 77 W 10 20 i . ACP BH P LU B AS £7 5 1B 3 2%
F(P>0.05) (K 2).

®2 EREEFENESEHFEALSH
memfEm i FEEH LR
Tab.2 Cytochemistry characterization of
different hemocytes in the black-shell
snails and the yellow-shell snails

MR AR IR 7 A IR
the black-shell snail the yellow-shell snail
BN R4 BN R4
hyalinocytes granulocytes hyalinocytes granulocytes
AKP + + + +(+) (+) ++(+)
ACP (+) (++) (+) (++)
POX (++) (+++) (+) (++)
PAS + + + 4+ + + + +
SBB + + + + + +
NRD + + + + + +

T+ O + + ORISR + + + REHERZG(+)
20N A 53 A, B A B4 5 C + + ) A M 40 e € FH PR TR, 3R 40 B
PE;C+ + ) AR AR ZUBH Pk, AR ar B + + (+ ) AR I BH
P, LR T 40 400 M 5 20 B, B 0 B R s - e

Notes: + positive staining; + + positive staining slightly; + + +
positive staining intensively; ( + ) part of positive staining; ( + + )
part of positive staining slightly; ( + + + ) part of positive staining
intensively; + + ( + ) part of positive staining slightly and part of

positive staining intensively; — negative staining
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Fig.2 Percentage of positive hemocytes in the black-shell
snails and the yellow ones
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B AR A R O R AN (I R-13 .14)
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FUBHAE (B RR-16 (17, «— 7R JURL 4 ffl , <7 375 W] 48
Jf1) L B XS B 5 PAS AH ) (& i-20) o

%1% 21 (neutral red dye, NRD) W Fh 5% 8,
A 75 W I 48 Bf b Y NRD PP 22 2T 65, 35 B 40 iR
2L (EIRR-18 (19«7 ) 5 UKL 20 it 240 Jfd 5 v A0k

Py 5 2 BH P (BT R-18 (19, <=7 ), 18 I A~ 4
Jif 5 5 0 B P ) R RO 20 M (IR Ri-18, Ui ) L 26
%5 MR 2165, (KT R -18 (19, =y ) B X i
PAS AR A] ( FR-20) o % 3 Fift 5 (5 4 3 8 P 1k 41
R A5 SRR PR AR 73 IR B 50% 1Y if 20 i A
JemfE)oE 9. 15 min, & ¥ 70 46 A7 BRI AT A9 1. 8 4,
4 7.35 min( & 3),
FRTEAR AR e AR
the black-shell snails  the yellow-shell snails

-- - BMECRIEAIR) — RH TR AIR)
(the black-shell snails) (the yelloyv-shell snails)

1y=0.1159x-0.3513
R*=0.978(H 5eAR A 1E)
(the black-shell snails) A

y=0.0734x-0.171 9
R?=0.9706 (5% 50487745
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Fig.3 The neutral red retention time of

hemocytes in the black- and yellow-shell snails
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ol 2 0 i ] e S e R DU K i 40 3 B
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fity ( ACP) 01 i P % 12 i3 ( AKP) fiE % X 1l 240 i A
I 240 1 L A R 4 B AT 0 AR R L i 4R
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AWAEM ", Bt ACPAKP Il POX 1£ 7 I
VERI R A5 E A . H AR S 5 408 7E X5
KW g b i £, W& W M ( Scrobicularia
e Dl ( Mytilus  edulis ). = W4
( Cerastoderma edule) 1201 £y
T /K ME S22 ( Lymnaea stagnalis) " o AR S2 5% Wi
T € (48 75 MR 42 T BB 0 UKL 41 g ACP  AKP FiI
POX [HVESE By, H 2o ZUBHPE, R U1 P F0 52 (4 fR
T R URL A M b B X 3 e S PR X 5 K
HESCHR B9 — B0 . AT POX 55 B4 (4R
W) B POX % B PE (AT D1 ) R HR
[Fi) e Js I 200 6% 200 P A~ R A AR AE 25 5 o AR FSR
i A B, AKP FH M 200 10 €0 64 UKL ) J5 o A1 L A7
TE75 5,3 5 5 o UL A o A A
5 AKP FH G 6000 240 i s B0 B 8 3R X AT
AE 5 40 L i 2 (0 1R P 508 e 1k 0K 40 i ) B8k
BH B K,

Yo Tl A0 B BH 1 L ] RE 98 45 s A 9 T
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I (100% ), 5% 1@ 75 18 AKP 55K (81.2% ),
WFFE R BT, AKP BHPE L B A A Y DL 3, HE 57 4 i
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BRI G ) o A A R BT B0 0 3 P, T RE
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U2 I 6 JUE v g 26 W J5i fiE 98 Kk 4% 41 T AL
ST ARSI of W Bl 5 6 4 77 922 100 41 iy SBB
S PR, U6 i 40 B BRI L RE A8 K FE BT
TR 1 LA AR RE 46 708 HOSR AT

W U A% A W) e T B R A B 2
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PR T SRl
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A comparison study on immune function characterization of two shell
colours of golden apple snail ( Pomacea canaliculata )

ZHAO Liulan', PU Su', YANG Song'*, YANG Li', LIU Qiao',
ZHAO Jinquan', YAN Taiming', ZHANG Jiaen’
(1. College of Animal Science and Technology ,Sichuan Agricultural University,Ya’ an 625014 ,China;
2. Institute of Tropical and Subtropical Ecology ,South China Agricultural University , Guangzhou 510642, China)

Abstract; With the aim of exploring immunological difference between black and yellow shell-coloured
Pomacea canaliculata, an acute toxicity test of niclosamide was carried out, and their mortality of
niclosamide, the cytochemistry characterization and neutral red retention time ( NRRT ) of hemocytes were
investigated in two kind of snails. The results showed the LC,, value of niclosamide for the black-shell snails
were 0. 77 mg/L and 0. 46 mg/L at 24 h and 48 h, and they were higher than the yellow-shell ones.
Cytochemical stains( alkaline phosphatase ,acid phosphatase , peroxidase , sudan black B, periodic acid schiff,
neutral red) showed that most of positive hemocytes were located in the cytoplasm,and the granulocytes were
strongly stained. The percentage of positive hemocytes to ACP, AKP,POX of black snails was higher than
that in the yellow ones,especially the value of AKP and POX (P <0.01). The intensity of PAS staining in
the black snails was stronger than the yellow ones. However, there was no significant difference between
NRD and SBB staining. NRRT indicated that the time of neutral red retention in hemocytes of black snails
was 9. 15 min,which was 1.8 times longer than the yellow ones. This implied that hemocytes of the black
snails have higher lysosomal stability. Therefore, the susceptibility of niclosamide, AKP,POX, glycogen and
lysosomal stability could affect the immunological function of P. canaliculata.

Key words: Pomacea canaliculata; hemocytes; immune function; shell colour; cytochemistry
characterization ; neutral red retention time
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MR FIZ 1 ~4 . 8.10,12 ~13 .15 ~16 .18 20; #ECHE AR5 ~7 .9 11,14 17 .19,
FLrp 1~ 6. Bl 1 W0 R A € 7 P R I R S 58 O R M A R I BT, 10 11 5o Al W i P 12 o S A O T D A T
13 ~15. PAS [ ;16 17, 55 PF BB A%, 18 (19, A4 ,20. PAS BT B L BIRCA S um
1. <R WA, 7R FORL A 5 2. 7 00K 20D Hh 0 000 22 B S 0 B 1, s B 0 M 2 5 P PR 0 SRR AL 5 3. 7 JBURL
20 H UL S BRI S0 00 A, <R M AL G (R A 5 4 s A AN M U A0 S B R 2 B A Y JBORE 4N D , <7 S (5 0 R 1 i W 4
M5 5. 7 RN MY, <R B WA 5 6.« R FHPEANNE <R BIPE M ; 7. <R BIPEAIH; 8 ~ 11,13 .14.16 17 <75 i5 W] 4f 1,
TR AN 5 10. < 7R BIPE AN 5 12 <5 (5 140k 0L 200 60 5 15 <o 0 DA% 5k B0 B 1 40 L, g 40 L U 0 9y Joi i B2 B A 5 18
19. 7R e AR 110 125 W1 A1 W , <0 26 00 AN, <=7 i 5 6 % 0 B0 0 L, <278 A T ik 2 5 2 ) JSORE AT L 5 20 7 B %
1 A7 21 0,73 B 42 X RO A 4 i

Pate Cytochemistry characterization of hemocytes in the black- and yellow-shell snails
The black-shell snails 1 -4,8,10,12 - 13,15 -16,18,20; The yellow-shell snails 5 -7,9,11,14,17,19
AKP positive staining 1 —6 with control 7; ACP positive staining 8 —9 and POX positive staining 10 — 11 with control 12; PAS positive
staining 13 —15,SBB positive staining 16,17 and NRD positive staining 18,19 with control 20; Bar length:5 pm
1. == note hyalinocytes, «— note granulocytes; 2. < note the intensely stained particulate matter of granulocytes, = note the intensely
stained nuclear shadow-like of hemocytes; 3. «—note the uniform distribution particulate matter of granulocytes, e note the intensely
stained nucleus; 4. «— note the whole cytoplasmic intensely stained particulate matter of granulocytes , -« note the less intense hyalinocytes;
5. « note granulocytes , == note hyalinocytes; 6. <—note positive hemocytes , -« note negative hemocytes; 7. note negative hemocytes; 8 —
11,13,14,16,17. <. note hyalinocytes, «— note granulocytes; 10. << note negative hemocytes; 12. <« note negative hemocytes; 15. «—
note the intensely stained nucleus and -l note the intensely stained particulate matter; 18,19. «— note the less intense hyalinocytes , == the
nuclear shadow-like of hemocytes; <= note the intensely stained granulocytes; <Inote the intensely stained granulocytes including the
nuclei and cytoplasm; 20. «—note negative granulocyte ,-= note negative hyalinocytes,in the control
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